Axillary brachial plexus block is a simple method of anaesthetizing the arm. It carries no risk of pneumothorax. Commonly used by anaesthetists who perform brachial plexus blocks occasionally, its success depends on the placement of the tip of the needle inside the axillary sheath. However, this is not always easy to achieve. The transarterial approach offers a definitive end-point for the position of the needle. This technique is described in several textbooks [1, 2] and widely practised, but its results have never been evaluated in the literature. It was proposed to compare the trans-arterial approach with the more established technique advocated by Winnie [3] .
PATIENTS AND METHODS
Sixty patients older than 18 yr undergoing upper limb surgery were studied. Approval for the study was given by the local ethics committee and informed consent was obtained from each patient before entering the trial. The patients were allocated randomly to one of two groups. Brachial plexus blocks were performed using either the trans-arterial (group A) or the Winnie (group B) approaches. All patients were premedicated with temazepam 10-20 mg and metoclopramide 10 mg. On arrival of the patient in the operating theatre an indwelling cannula was placed in a vein in the arm not requiring surgery. The other arm was abducted to about 90°, with the hand resting on a pillow next to the patient's head. The axillary artery was identified as far proximally as possible. For both blocks, an extension set primed with local anaesthetic was connected to the needle. 
Group A
The index and middle fingers of one hand were pressed over the artery as near to the anterior axillary fold as possible and a 23-S.W. gauge needle inserted between them into the artery. Aspiration was performed by an assistant continuously as the needle passed through the artery and once aspiration of blood no longer occurred, the solution was injected. After completion of the injection, the needle was quickly withdrawn and the arm was brought down to the patient's side while maintaining firm digital pressure over the puncture site for 5 min to prevent haematoma.
Group B
The index finger was placed over the artery and a 22-gauge B & D regional block needle was inserted immediately above the finger at an angle of 20° to the skin. It was directed parallel and just next to the artery. The needle was advanced slowly until a snap was felt as the needle penetrated the sheath or paraesthesiae were obtained. The syringe was aspirated and if no blood was obtained the solution was injected slowly. As soon as the injection was completed, the needle was withdrawn and the arm was brought down. Firm digital pressure was directly applied behind the needle during and immediately after the injection, to encourage cephalad spread of local anaesthetic. If blood was aspirated, the patient was excluded from the trial. In both groups 1 % prilocaine solution 40 ml was injected slowly over 2 min with repeated aspiration to detect and avoid intravascular injection.
All blocks were performed randomly by the authors and then assessed by one of two independent observers, who did not know which technique was used. The sensory changes were assessed 40 min after the injection. Sensory loss was assessed with a 25-S.W. gauge needle using a scale 0-2 (0 = no sensory loss; 1 = loss of pinprick; 2 = loss of touch). Sensory testing was carried out in the areas supplied by the following nerves: axillary, musculocutaneous, radial, median, ulnar, medial cutaneous nerve of forearm and medial cutaneous nerve of arm ( fig. 1 ). For the sake of simplicity, sensory blockade grades 1 and 2 have been combined together. We used definitions described by Vester-Andersen and colleagues [4, 5] : a failed block was one where the sensory blockade involved only a single or none of the following nerves: median, ulnar, radial or musculocutaneous. Successful blocks were classified as either complete (loss of sensation in areas supplied by all cutaneous nerves peripheral to the axillary nerve), or incomplete.
Two patients were excluded from the trial: one from group A as a result of difficulty in penetrating the artery and the other, from group B, because of accidental puncture of the artery. Student's t test was used to compare the mean age, weight and height of the patients and Fisher's exact probability test was used to compare both the failure rate and the frequency of blocked nerves in all patients.
RESULTS
The mean ages, weights and heights of the 29 remaining patients in the two groups were comparable (table I) .
The results of axillary brachial plexus anaesthesia in each group are given in table II. The level of incomplete block (31 %) was comparable to that of other reported series [4] . Six patients in group A had a failed block, but only three in group B. The difference was not statistically significant. Table III shows frequencies of the blockade of individual nerves following the two approaches. The difference did not reach statistical significance.
In group A (table IV) , eight patients received a general anaesthetic: six for a failed block and two because of extreme anxiety. In addition, six required local infiltration for a peripheral nerve block. In group B six patients received a general anaesthetic; three for a failed block and three for incomplete block. In addition three patients required a peripheral nerve block.
DISCUSSION
In this study we did not demonstrate any obvious advantage of one technique over the other. The success rate of 90 % in group B was similar to the results (94 % success) for the Winnie approach to the axillary brachial plexus block described by several investigators [5] [6] [7] .
Although there was no significant difference between the two techniques, the failure rate was twice as high in group A as in group B. The lower success rate in group A (79%) was surprising, as the end-point for injection is clearly defined. We can only assume that the needle was inserted too deeply once it had passed through the artery. A steady hand is needed to control accurately the movement of the needle as it passes through the artery. We have found this easiest to achieve seated, with the arm manipulating the needle resting on a firm surface. Mastery of any particular technique of brachial plexus block is related to regular practice. Hudon and Jacques [8] reported an increase in their success rate in the later part of a series of 165 blocks, compared with the beginning.
It is a common occurrence to find unblocked nerves with axillary brachial plexus anaesthesia and in this respect our results from both groups were not unusual. De Jong [9] and Lanz, Theiss and Jankovic [10] found the musculocutaneous, axillary and radial nerves were most likely to remain unblocked. In this study, it was found that the axillary nerve was more frequently blocked in group A (79.3 %) than in group B (55.2 %) (P = 0.08). This is probably explained by the fact that the axillary nerve is situated deep to the artery, where local anaesthetic agents are deposited in the trans-arterial approach. A lower frequency of median nerve blockade was recorded in group A (58.6%) than in group B (82.7%). Although this was not statistically significant (P = 0.07) it may have caused clinical problems requiring conversion to general anaesthesia. To improve the chances of blocking the median nerve, one could withdraw the needle to lie just superficial to the axillary artery and deposit some local anaesthetic there. Whatever technique is used, unblocked nerves will require either additional local infiltration or peripheral nerve block.
All brachial plexus blocks have potential complications. For the axillary approach, haematoma formation [11] , vascular spasm [12] and inadvertent intravascular injection [13] have all been reported previously. Although none of these problems occurred in our study, it is obvious that the trans-arterial technique carries a higher theoretical risk of vascular complications. We attempted to minimize haematoma formation by maintaining firm pressure for at least 5 min after the withdrawal of the needle. We also used an immobile needle technique [14] in an attempt to reduce the risk of intravascular injection. This allowed the anaesthetist to immobilize the needle while the assistant manipulated the syringe. Injection was slow, with repeated aspiration to detect minor needle displacement. We conversed with the patient during the injection in order to detect early CNS toxicity.
Winnie [14] advocate that, when his technique is used, correct positioning of the needle inside the axillary sheath should be determined by seeking paraesthesia or a snap as the needle penetrates the axillary sheath. A problem may arise when neither occur (one patient in group B). Searching for paraesthesia may increase the risk of nerve damage [15] , although this has been contested in a recent review [16] . Paraesthesia is also unpleasant for the patient and difficult to elicit in heavily premedicated patients. A snap was felt in 72% of patients in group B. Of the remainder, paraesthesia was encountered accidently in two and searched for and found in five.
The use of a short bevel needle makes the snap more easy to feel and should decrease the risk of nerve damage [17] .
In conclusion, the trans-arterial approach to brachial plexus anaesthesia with its definitive endpoint, is an easy and safe technique. It can also be self taught. However, haematoma, vascular insufficiency and inadvertent intravascular injection are all potential complications. We feel that a larger series is needed to evaluate its relative merits before an attempt is made to encourage its wider use.
